Toxicity of vitamin D analogues in rats fed diets with standard or low calcium contents.
Sprague-Dawley rats were fed either a standard diet with 0.9/0.7% Ca/P or a semisynthetic low-calcium diet with 0.5/0.4% Ca/P and treated orally for 28 days with 1 alpha-hydroxycholecalciferol [1 alpha (OH)D3], a synthetic analogue of the physiologically active form of vitamin D3, 1 alpha,25-dihydroxycholecalciferol [1 alpha,25(OH)2D3], at dose levels of 0.2 and 2.0 micrograms kg/day. The high dose caused severe hypercalcaemia with retarded growth, nephrosis, and structural bone changes in rats fed the standard diet. The same dose caused only slight hypercalcaemia without growth retardation or bone changes, and only minimally affected the kidneys in rats fed the low-calcium diet. Hypercalcaemia with less pronounced pathological changes was found in the standard diet low-dose rats, whereas no hypercalcemia or pathological changes were found in the low-calcium diet low-dose group. The rats fed the low-calcium diet tolerated 1 alpha(OH)D3 at dose levels up to 10 times higher than rats on the standard diet. The use of diets low in calcium and low in phosphorus will thus allow the administration of higher dosages of vitamin D compounds without causing hypercalcaemia. This may permit a better evaluation of the pharmacologic and toxic effects not directly associated with the calcium-regulating properties of vitamin D metabolites and analogues.